Eight microsatellite DNA markers were isolated and characterized from white bearded manakin ( Manacus manacus ) using an enrichment cloning procedure. A large number of alleles (range 9-25), and high levels of observed heterozygosity (mean 0.67) were resolved in 236 individuals. No evidence for linkage disequilibrium or the presence of null alleles was found, indicating that these markers will be useful for examining genetic relatedness, parentage and population structure in manakins.
In a number of bird species, males gather on leks to display and compete to attract females and secure matings (Höglund & Alatalo 1995) . It has traditionally been assumed that all males on a lek aim to increase their own individual fitness by siring as many offspring as possible. Little emphasis has been given to the potential inclusive fitness benefits of lekking behaviour. In the white-bearded manakin ( Manacus manacus ) there is a positive association between lek size and attractiveness to females (Lill 1974) . As such, a nonreproducing male can maximize his own inclusive fitness by joining a lek where a relative is the reproductively most successful individual. Examining whether such inclusive fitness benefits operate in leks requires unambiguous determination of genetic relatedness between individuals in natural populations (Shorey et al . 2000) . Here we describe the isolation and characterization of eight microsatellite loci in M. manacus that will permit the identification of relatives within natural populations, even in the absence of any other information on putative pedigree.
Markers were obtained using an enrichment cloning methodology described in Piertney et al . (1998a,b) . A 300 -700 base pair Sau 3AI-restricted size fraction was isolated from total genomic DNA, then ligated to linkers made by annealing equimolar amounts of SAU-L-A (5 ′ GCG GTA CCC GGG AAG CTT GG 3 ′ ) and SAU-L-B (5 ′ GAT CCC AAG CTT CCC GGG TAC CGC 3 ′ ) oligonucleotides. This fraction was enriched for GATA and CA microsatellites by hybridization (at 60 ° in 2.5 × SSC; 0.1% sodium dodecyl sulphate) to a 1-cm 2 piece of Hybond N membrane saturated with a synthetic GATA polymer. Following three washes in 2.5 × SSC to remove low copy-number DNA, the microsatellite-enriched fraction was isolated and made double-stranded by polymerase chain reaction (PCR; 25 cycles of 30 s denaturation at 95 ° C, 30 s annealing at 55 ° C and 30 s extension at 72 ° C) using SAU-L-A as the PCR primer. Linkers were removed by overnight restriction with Sau 3AI, and then the enriched fraction was ligated into a pUC18/ Bam HI plasmid vector (Amersham-Pharmacia). Plasmids were transformed into INV α F ′ Escherischia coli (One-shot™ cells, Invitrogen), and the resultant colonies were screened for the presence of microsatellites using standard protocols (Sambrook et al . 1989 ). Microsatellite-containing inserts were sequenced on a Perkin Elmer ABI 377 automated sequencer (dye terminator cycle sequencing according to the manufacturer's protocol). PCR primers were designed following the method of Piertney & Dallas (1997) .
From 720 colonies screened for microsatellites, 23 (3.2%) contained pure arrays longer than 10 motifs in length. From these, 18 sets of PCR primers were designed, eight of which were polymorphic and gave unambiguous banding patterns using silver staining detection. Primer sequences, heterozygosity and the number of alleles resolved are given in Table 1 .
Microsatellite polymorphism was assessed in 236 manakins sampled from the Paria region of Trinidad, West Table 1 for 30 s, then extension at 72 ° C for 30 s. Alleles were resolved on polyacrylamide gels using silver staining, and alleles were sized by comparison with a pGEM® DNA Marker (Promega) size standard.
The mean number of alleles resolved per locus was 15 (range 9-25), and the mean observed heterozygosity was 0.67. genepop (version 3.1c; Raymond & Rousset 1995) found no evidence for linkage disequlibrium between loci, or a significant deviation from Hardy-Weinberg expectations ( P > 0.05). However, the low observed heterozygosities at Man 1 and Man 4, suggest that null alleles may be present at these loci.
